The protein acyltransferase Pat post-transcriptionally controls HilD to repress Salmonella invasion.
N-Lysine acylation is a post-translational modification important for both prokaryotic and eukaryotic cells to control a wide array of cellular functions. Here we demonstrate that the protein acyltransferase Pat regulates genes on Salmonella Pathogenicity Island 1 (SPI1) that are required for the invasion of the intestinal epithelium. Mutation of pat slightly increased spleen colonization by Salmonella in streptomycin-treated mice, with more of the pat mutant reaching the spleen than the wild type strain. Growth of Salmonella under specific conditions selectively induced expression of Pat, and deletion of pat increased SPI1 gene expression under the same growth conditions. In addition, over-expression of Pat repressed SPI1 expression and bacterial entry into epithelial cells. These results demonstrate that Salmonella invasion is negatively controlled by Pat. Regulation of the SPI1 central regulator HilD was essential for Pat to exert its effects. The control of HilD by Pat was through post-transcriptional mechanisms, moderately repressing hilD translation while significantly reducing HilD stability. Additionally, growth of Salmonella in the presence of histone deacetylases inhibitors reduced expression of SPI1 by affecting HilD stability, supporting the concept that altering the stability of this regulator is required for Pat to control Salmonella invasion.